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;4) Title: COATTNG COMPOSITIONS 



(57) Abstract 

A thermosetting powder coating composition according to the present invention comprises as binder a co-reactable particu- 
late mixture of a carboxylic acid-functional polyester component and a curing agent having groups reactive with carboxylic acid 
groups, characterized m that the carboxylic acid-functional component comprises a semi-crystalline polyester having an acid va- 
lue of from 10 to 70 mg KOH/g and a hydroxy value of no more than 1 1 mg KOH/g, Generally the semi-crystalline polyester has 
one or more Tg values less than 55 ""C, a sharp melting point of 50 to 200 ''C and preferably a number average molecular weight 
of at least 1600. Tlie composition may, if desired, include an amorphous polyester and the curing agent may be, for example, an 
epoxy resin or a bis(beta-hydroxyall9lamide). Coating compositions of the invention cure faster tiian m the absence of semi-crys- 
talline polyesters and the thermoset coatings prepared therefrom have improved appearance and mechanical properties (espedal- 
ly flexibility). 
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oonpon«nt comprises: functional 

(A) 5-100% by w.i,ht Of .t Last one se»l-crystalli„. 

polyester havin, an acW value o, fro„ lo to 70 Tkoh 

gra» and a hydroxy valu. ^ ''^'^ 

9ra«; and ''° " »' »=°H P« 

WlJ""*™"^ ^^'^^ amorphous polyester 

hay«, a T, Of at l.aet ^o-c and an acid nu^ ' f ,5 " 

avl^r~ i", ? Be»i.cryst.lline polyester ha. a number 
average molecular weight ot isoo to I2,ooo. 

in th.; th* according to claim 3, characterised 

in that the semi-crystalline polyester has a number averace 
molecular weight of 2S00 to 4500. average 

5. A composition according to any of claims 1 to 4 

tZTT . semi-crystalline polyester h^ ^ 

acid value of 28 to 45. «• «n 

6. * composition according to any of claims 1 to 5 
Characterised in that the semi-crystalline polyester has I 
hydroxy value of no more than 5. »- i ter nas a 



7. A composition accordin? to any of claias 1 to 6, 
characteris d in that the semi-crystalline polyester has a 
melt viscosity of from 0,1 to 7 Pa s (1 to 70 p ise) at 
200«C and from 4 to 20 Pa s (40 to 200 pois ) at l€0«C. 

8. A composition according to any of claims l to 7, 
characterised in that the carboxylic acid-functional 
polyester component comprises 5 to 90% by weight of semi- 
crystalline polyester (A) and 10-95% by weight of amorphous 
polyester (B) . 

9. A composition according to claim 8, characterised 
in that the carboxylic acid-functional polyester component 
comprises l0-4a% by weight of semi-crystalline polyester 
(A) and 60-90% by weight of amorphous polyester (B) . 

10. A composition according to claim 8 or claim 9, in 
which the amorphous polyester is based on a condensation 
reaction of a polyol component comprising one or more 
aliphatic or cycloaliphatic polyols with an acid component 
comprising one or more aliphatic, cycloaliphatic or aro- 
matic polycarboxylic acids or an anhydride, ester or acid 
chloride thereof, characterised in that at least 10% by 
weight of the acid component is isophthalic acid. 

11. A composition according to claim 10, charac- 
terised in that at least 40% by weight of the acid com- 
ponent is isophthalic acid. 

12. A composition according to any of claims l to ii, 
characterised in that the curing agent is a polyepoxide and 
the molar ratio of epoxide groups in the curing agent to 
carboxylic acid groups in the polyester component is 0.6 to 
1.6;l. 



13. A composition according to claim 12, charac- 
terised in that the polyepoxid is an epoxy r sin of 
epoxide equivalent weight ISO-lOOO and the weight ratio of 



epoxy r sin to polyest r component is 15:85 to 60:40. 



14. A composition according to claim 12, charac- 
terised in that the curing agent is a solid non-resinous 
polyep xide. 
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15. A composition according to any of claims 1 to 11 
characterised in that the curing agent is a bis(betal 
hydroxyalkylamide) . 

16. A semi-crystalline polyester for use in thermo- 
setting powder coatings with one or more Tg values less 
than 55-C, a sharp melting point of so-c to 200»c, an acid 
value Of from 10 to 70 mg KOH per gram and a hydroxy 
number of no more than 11 mg koh per gram. 

17. A semi-crystalline polyester according to claim 
16, characterised in that it has a number average molecular 
weight of at least 1600. 

18. A semi-crystalline polyester according to claim 
16 or claim 17, characterised in that it has a number 
average molecular weight of up to 12,000. 

19. A semi-crystalline polyester according to claim 
18, characterised in that it has a number average molecular 
weight of 2500 to 4500. 



20. A semi-crystalline polyester according to any of 
claims 16 to 19, characterised in that it has an acid 
value of 28 to 45. 

21. A semi-crystalline polyester according to any of 
claims 16 to 20, characterised in that it has a hydroxy 
value of no more than 5. 



22. A semi-crystalline polyester according to any of 
claims 16 to 21, characterised in that it has a melt 



viscosity f from 0.1 to 7 Pa s (1 to 70 pois ) at 200«C 
and from 4 to 20 Pa s (40 to 200 pois ) at 160^0. 

23. A proc ss for th preparation of a thermosetting 
powder coating composition, character is d in that a co* 
reactable particulate mixtiire of a carboxylic acid* 
functional polyester component as defined in claim l, a 
curing agent and optionally one or more pigments and/or 
other additive (s) is blended and comminuted. 

24 « A process according to claim 23, characterised 
in that after melting in the blending step the semi- 
crystalline polyester is recrystallised by an annealing 
treatment. 

25. A thermosetting powder coating composition 
prepared according to claim 23 or claim 24. 

26. A process for the preparation of a semi-crystal-* 
line polyester for use in thermosetting powder coatings, by 
polycondensation between one or more suitable polyols and 
one or more suitable polycar boxy lie acid components 
selected from acids, anhydrides, esters and acid halides, 
characterised in that excess of acid over alcohol is used 
to give a product having an acid value of from 10 to 70 mg 
KOH/g and a hydroxy value of no more than 11 mg KOH/g. 

27. A semi-crystalline polyester prepared according 
to claim 26. 

28. A process for coating a substrate characterised 
in that the thermosetting powder coating composition of any 
of claims 1 to 15 or claim 25 is applied to the siibstrate 
and is heated on the sxibstrate to fuse and cure the 
coating. 

29. A substrate when coated by a process according 
to claim 28. 
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